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WatER AWARENESS

A Small Choice for Big Change
Dktobeardfest is back! Join us as we grow our beards for
the whole month of Dctober to conserve water and raise
awareness of global water issues. Let's show how small,
personal choices can ignite positive change.

The Contest

Send us a photo, photo collage or video compilation of your
Oktobeard at the end of the month for a chance to win
Oktobeardfest-inspired prizes! Use #0Dktobeardfest or
#BeardlUp to enter.
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Modeling

Noah LSM in NCEP Eta, MMS5 and WRF Models
(Pan and Mahrt, 1987; Chen et al., 1996; Chen and Dudhia, 2001
EK ef al., 2003)
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code, input data and
Imations are available
online

e Canrunon
supercomputers

- - ]

RAFID

RARID (Bisting. Applicstion for Farelld compuemilon of Dichorgs m.ln'.gnni:lﬁvmnﬁt:-iyn-:‘m
=l == rivem, this mmds] m=x smrmpues flze 2nd A=
cfrzacien Tie daign o BAPID dllcua itiote etk 'hn::n-::ﬁi:,lnﬁnﬂam.m
<f s ki rthed E mﬂdm%mﬁh
S hm&lmﬂzl’nﬂmmw

kﬁm—nmnaraqm‘ m:kTm_mynlﬁm:xdnHmi: m,.n.,&:nmﬂ ’
es mm.:mu:bdwk

ey
sshesed i licmizm,

m’mﬂﬁgmmxwpﬂmmnﬁ:&&thwmmm
o Tozs ot duzatin, T Soptzrier 1007 2 ] jeinad the Covezr e

&2 Mlimen S Puia (i Peristoe, Franss v € moms viait. RAPID v srigirally dnsleped s

i mu..ﬂhhﬁsfk

‘maed i eomngute inflew o fwater te the river retoerk

Cade
Dioomload the BAFID acunce code.
h:nH. m¢m11

oo — N
(Eem LIS35 2T fars e mem (rmtomm 20001

Divelead sl o fom Do = o 3031, 57, T s ST zormmcivity, nfler ot
m(maﬂmhijm_
mm-mdmeqwn:m«mm
= st i et ML WS b mmccil it el commest therm i RARD ety iy, erd o e

%’%E‘ Eoma o g RAFID mdroed =i Ten

imgmn crmzasd wife e amripe == e o meler the smmmom Bl

Dacemeen
Ahﬂuqﬁqhmm

Asirmatizr
hﬁmm:imhﬁ:hﬂ:ﬂdmmdﬂmwﬂ.hﬂpﬁﬂkdﬂz e ]

mhm m“hmdédrhhwyﬂmdmuﬁjuwnmr 2
2z b formreta. Ths Ity con b pieded o o vl o iFecmm.

Sresizhaps Basimm in Teaza, USA, mver e moreb fbtorcen DOT-06-01 =xd
mmmwnhdmmsmwm,kwmmmﬂq,m
EMARR i NENDAD fercing, BAPIDH 2 Eommats time iz Dewlzed =i B gt O
e dims Soo gt

B 00:00 0032wl

http://www.ucchm.org/david/rapid.htm



AT

MINES PARIS
Fari<lech

nformation System (NSF EAR-0413265)
linary Science Projects (NNXO7AL79G and

s Mines de Paris
Horton (Hydrology) Research Grant

avid Maidment, Florence Habets, Zong-Liang Yang, David
GOChIS Jay Famlgllettl




| River flow in the Tclaxas Gulf Coast Hydltologlc Region
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http://www.geo.utexas.edu/scientist/david/rapid.htm

David et al. (201x), in preparation

David et al. (2013a Env. Model. & Soft)

Water Forum 1
13 Feb 2012



Rlvelr flow in the Uplper Misslsslppll Basin
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http://www.geo.utexas.edu/scientist/david/rapid.htm
David and Yang (201x), in preparation

David et al. (2013b Water Resour. Res.)
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Flow wave propagation
and parallel computing

(1) Traditional Muskingum method
(MM} Matrix-based Muskingum method
(IMM)  Iterative Matrix-based Muskingum method
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River ﬂolw in the river basins of (.Zalii‘omiaI
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http://www.geo.utexas.edu/scientist/david/rapid.htm
David et al. (201x), in preparation



Klamath River near Klamath, CA
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Flood control

e SHA INFLOW S h aSta Lake

===SHA OUTFLOW

Water resources
management

Daily flow for the year 2000, Shasta Lake 10



Legend
¢ USGS Gauges

Sacramento River

—— NHDPIus river reaches

[ lUnited States
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model to RAPID
tural physics

to reservoir modeling
started on coupling rivers/reservoirs
itations:

* Does not explicitly account for storage of water as
water supply and for corresponding management
practices
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QIIENIELIS BERNQULLI Jor, Fir.
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HYDRODYN AM!CA

DE VlRIBUS E'l' MOTIBUS FLUIDORUM
OMMENTARIL

OPUS ACADE MICUM

ORE, DUM PETROZOLL AGHE
‘IUM.

 ARGENTORATI,
OH, '
‘Sampribus ¢ A!I‘:‘?Mlnig HOLDI DULSECKERI,

v Typis Jon. Hesn, Decxeus, Typographi Balilicalis,

1738 Daniel Bernoulli
(1700-1782)

Assuming water height is
almost constant

V T = Linear reservoir equation

a Zg 13




ntinuity equation
(conservation of mass)

ervolr

First order linear differential equation
Storage can be removed from the equation!!!

First order low-pass filter
o ,/’\I;V‘ o]

‘Vin Ce== Vout
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f streamflow to rainfall, ME Thesis,

955, A graphical solution of the flood-routing
ear storage-discharge relation, Trans. AGU

6, Synthetic unit hydrographs based on triangular
MS thesis, Univ. lowa

sh, 1957, The form of the instantaneous unit hydrograph, Int.
Assoc. Hydrol. Sci. Gen. Assemb.

Nash, 1959, Systematic Determination of unit hydrograph
parameters, JGR

 Nash, 1959, A note on the Muskingum flood routing method, JGR
« Dooge, 1959, A General Theory of the Unit Hydrograph, JGR

James Nash
(1927-2000)

James Dooge
(1922 — 2010)
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Square signal (or succession
of unit step functions)
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Flood wave??? What if we assume first half of 16
sine wave ??7?




olr to
solution)

Differential equation

Inflow

Initial condition

2 .
t = L .arctan ( ‘7|'Z- Tj Exact solution -



























s of these
aphs

to be a periodic signal of
Inflow, but:

rent phase (outflow delayed)

different magnitude (outflow smaller)

difference in phase seems to increase with
e value of t/T but reaches a maximum for
large values of ©/T

* The difference in magnitude seems to increase
with the value of t/T

e The Initial peak of the outflow Is higher than the
following peaks 26
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—[ 1= t¢ ] —,t¢ <— (i.e.g'[/T>>1) Impossible
4 to get an accurate 27

estimate of t



les expansion
tion of a second order polynomial

SAREY .
e wi i
S

Brook Taylor
(1685-1731)

sumption that max[Q°v{] is small

Valid for t,,, close to T/4
(i.e. /T>>1)
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First order
explicit Euler

Method applied
to Continuity Eq

Linear
reservoir Eq

Leonhard Euler
(1707-1783)

Numerical
method for
linear reservoir
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Applied to the two biggest
reservoirs in California.

RMSE and efficiency
improved a the five
corresponding downstream
stations.

Results are statistically
significant!!!
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Hydrological Sciences - Journal - des Sciences Hydrologiques, 35, 6, 12/1990

The education of hydrologists

(Report of an TAHS/UNESCO Panel on
hydrological education)

J. E. NASH
Department of Engineering Hydrology, University College, Galway,
Ireland

P. S. EAGLESON

Ralph M. Parsons Laboraiory, Department of Civil Engineering,
Building 48-335, Massachusetts Institute of Technology, Cambridge,
Massachusents 02139, USA

J. R. PHILIP

Commonwealth Scienddfic and Industrial Research Organization,
PO Box 821, Canberra, ACT, Australia

ank you!

W. H. VAN DER MOLEN
Lindelaan 8 6871 DX Renkum, The Netherlands

It is fashionable to regard man’s involvement in nature as almost always
bad. Tt is true that ignorance (often spurred on by greed) is leading to
progressive damage to the natural environment and that we require as much
scientific understanding as possible of the relevant processes in order to
diagnose our mistakes and put them right. On a more positive note, however,
man’s ability to control his environment, to improve it and to make it more
enjoyable, and indeed more productive and profitable, depends just as
centrally on putting our understanding of hydrological processes on as sound
a scienfific basis as we can manage.

/id@uci.edu 40
p://www.ucchm.org/david/




